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[57] ABSTRACT 

The present invention provides a vacuum tube shut-oil‘ 10 
for shutting oil‘ vacuum air 110w between coating removal 
power tools 36 and a vacuum source 34. The vacuum tube 
shut-e11~ 10 includes a vacuum tube 12 in vacuum air llow 
communication with the power tool 36 and the vacuum 
source. The vacuum tube 12 has a slot 26 transverse to the 
air flow direction through the vacuum tube 12. An air llow 
block 16 is removably insertable into the vacuum tube 12 
through the slot 26 to prevent air 110w through the vacuum 
tube 12. A self clamping stopper or ()-ring 14 circumseribes 
the outside of the vacuum tube 12 to sealingly engaging the 
vacuum tube 12 to prevent air ?ow through the slot 26 when 
the air llow block 16 is removed from the slot 26. 

21 Claims, 2 Drawing Sheets 
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VACUUM TUBE SHUT-OFF FOR POWER 
TOOLS 

FIELD OF THE INVENTION 

The present invention is generally directed to hand held 
power tool coating removal equipment. More specifically, 
the present invention is directed to vacuum tube shut-offs for 
power tool coating removal equipment. 

BACKGROUND OF THE INVENTION 

Steel and concrete, for example, are two materials com“ 
monly used in the construction industry. Frequently, struc 
tures built from concrete, steel, or other materials have a 
coating applied to the surface of the construction material. 
The surface coatings may include paints, corrosion inhibi 
tors, or surface sealers, for example. After a surface coating 
is applied to the material surface, the coating cannot be 
elliciently removed without the aid of power tool coating 
removal equipment. 

Coating removal equipment is power assisted because 
manually removing a surface coating is prohibitively time 
consuming and expensive. Unique Systems, Inc., Lansing, 
Ill. manufactures power tool coating removal equipment. 
Surface coatings are removed to prepare the surface for 
additional operations, such as refinishing with paint. During 
removal of a surface coating, dust, particulates, or contami~ 
nates may be generated and released into the work area. The 
particulates may be generated from the surface coating and 
the underlying material surface when the power tool is 
utilized to remove the coating. 

Existing power tool coating removal equipment provides 
for removal of particulates generated during a coating 
removal process. Vacuum lines, for example, have been 
connected from a vacuum source to existing power tool 
coating removal equipment to collect and remove the par 
ticulates from the work area. The vacuum lines draw in air 
and particulates from the power tools so that the particulates 
are not released into the work area. The power tools are 
equipped with a brush to improve sealing power of the tool 
against the material surface to inhibit particulates from 
escaping from the tool into the work area. 

Preventing particulates from escaping into the work area 
is important to provide a clean and safe working environ— 
ment. However, existing power tool coating removal equip» 
ment connected to a vacuum source may exhibit problems. 
Particularly, multiple power tools may be connected to a 
common vacuum source. When one power tool is not in use, 
there is unrestricted air flow from that tool. This results in 
reduced effectiveness for the remaining tools as a higher 
percentage of the air flow and vacuum goes to the idle tool. 
This problem is compounded when more than one power 
tool is idle. 

Therefore, a need exists to improve power tool coating 
removal equipment. More specifically, there is a need to 
improve vacuum removal of particulates when removing a 
coating from a material surface with a power tool. The 
present invention is provided to solve these and other 
problems. 

SUMMARY OF TIIE INVENTION 

The present invention provides a vacuum tube shut-off for 
shutting off vacuum air flow between coating removal power 
tools and a vacuum source. The vacuum tube shut-off 
includes a vacuum tube in vacuum air flow communication 
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2 
with the power tool and the vacuum source. The vacuum 
tube has a slot transverse to the air flow direction through the 
vacuum tube. An air flow block is rcmovably insertable into 
the vacuum tube through the slot to prevent air flow through 
the vacuum tube. A self clamping stopper or ()-ring circum~ 
scribes the outside of the vacuum tube to scalingly engaging 
the vacuum tube to prevent air flow through the slot when 
the air flow block is removed from the slot. 

BRIEF DESCRIPTION OF TIIE DRAWINGS 

FIG. 1 is a perspective view of a vacuum tube shut~olf 
made in accordance with the principles of the present 
invention. 

FIG. 2 is a side elcvational view of the vacuum tube 
shut~off of FIG. 1 showing the shutaofl~ in the OFF position. 

FIG. 3 is a cross-sectional view of FIG. 2 along the line 
3 -3. 

FIG. 4 is a side elcvational view of the vacuum tube 
shut~ofl‘ of FIG. 1 showing the shut-off in the ON position. 

FIG. 5 is a cross—sectional view of FIG. 4 along the line 
5 i -5. 

FIG. 6 is a diagram showing the shut~off in use with a 
vacuum source and power tools. 

I)E'I‘AII.EI) DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Although the present invention can be made in many 
different forms, the preferred embodiments are described in 
this disclosure and shown in the attached drawings. This 
disclosure exemplifies the principles of the present invention 
and does not limit the broad aspects of the invention only to 
the illustrated embodiments. 

FIG. 1 shows a perspective view of a vacuum tube 
shutwoff 10 made in accordance with the principles of the 
present invention. The vacuum tube shut~off 10, also termed 
a valve, includes a vacuum tube 12, an ()-ring 14, and an air 
block 16. 
The vacuum tube 12 has a tool end 18 and a vacuum end 

20. Of course, the vacuum end 20 is connected to a vacuum 
source 34 and the tool end 18 is connected to a coating 
removal power tool 36. There may be multiple coating 
removal power tools 36 such that each tool has a corre 
sponding vacuum tube 12. The multiple vacuum tubes 12 
may all be connected to a single, common vacuum source 
34. The end view of FIG. 1 and the eross~seetional views of 
FIGS. 3 and 5 show the vacuum tube 12 as a round or 
circular tube. Although, the vacuum tube 12 can be made 
from any conduit having any cross-sectional shape. For 
example, the vacuum tube 12 may have a square shape in 
cross~section. 

Referring to the cross-sectional view shown in FIG. 5, the 
vacuum tube 12 has an inside diameter A, a wall 22 having 
a thickness, and an outside diameter B which defines an 
outside surface 24. The size of the inside diameter A of the 
vacuum tube 12 is selected to allow adequate air flow and 
particulate passage from the power tool 36 through the 
vacuum tube 12 to the vacuum source 28. Accordingly, air 
under vacuum pressure and particulates can flow through the 
vacuum tube 12 in a flow direction C shown by the accom~ 
panying arrow in FIG. 1. If the air flow through the vacuum 
tube 12 is reversed to blow air out of the tool end then the 
flow direction would be reversed. 
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Referring to FIG. 1, the vacuum tube 12 provides a slot 26 
through a portion of the vacuum tube 12. Preferably, the slot 
26 is located nearer the coating removal tool than the 
vacuum source to allow a tool operator to easily operate the 
vacuum tube shut-o?" 10. The slot 26 is orientated transverse 
to the ?ow direction C and extends through the wall 22 of 
the vacuum tube 12. The slot 26 is arcuately shaped as 
shown in FIGS. 1 and 3 due to the circular cross-sectional 
shape of the vacuum tube 12. The slot 26 extends along an 
arcuate path less than 180° and permits the insertion of the 
air block 16 to completely block off the inside to diameter 
A of the vacuum tube 12 as described below. Altemately, the 
slot 26 may extend through an arcuate path of approximately 
180°. 

FIG. 1 shows a perspective view of the air block 16. The 
air block 16 includes a handle 28 and a partition 30 which 
extends from and opposite to the handle 28. The partition 30 
has an end 32 that has a shape which corresponds to the 
inside shape of the vacuum tube 12. As shown in FIGS. 1 
and 3, the end 32 of the partition 30 has a rounded shape that 
matches the inside diameter A of the vacuum tube 12. The 
handle 28 provides a portion of the air block 16 which can 
be grasped by an operator to insert the air block 16 into or 
remove the air block 16 from the vacuum tube slot 26. 

FIG. 2 shows the air block 16 inserted into the slot 26 of 
the vacuum tube 12. In this position, the vacuum tube 
shut-off 10 is in an OFF position, and air is prevented from 
?owing through the vacuum tube 12. In the OFF position, 
the O-ring 14 can be positioned on either side of the air block 
16. FIG. 3 shows the air block 16 inserted into the slot 26 to 
block the air ?ow through the vacuum tube 12. More 
speci?cally, the partition 30 is inserted through the slot 26 
and abutted against the inside of the wall 22 of the vacuum 
tube 12. The partition 30 prevents air from ?owing around 
the partition 30 because the rounded shape of the partition 
end 32 coincides with or matches the inside circular shape 
of the vacuum tube 12. 

Referring back to FIG. 2, the air block 16 is shown with 
a thickness that is less than the width of the slot 26. An air 
block 16 that is relatively thin compared to the slot width 
may provide a space between the air block 16 and the 
vacuum tube wall 22. However, the vacuum pressure will 
tend to pull the air block 16 against the vacuum tube wall 22 
to eliminate that space on the vacuum side of the air block 
16. Accordingly, the air block 16 prevents air from ?owing 
through the slot 26 and into the vacuum tube 12. 

The O-ring 14 is provided to seal the slot 26 when the air 
block 16 is removed from the slot 26 as shown in FIGS. 4 
and 5. In this position the vacuum tube shut-off 10 is in an 
ON position, and air can ?ow through the vacuum tube 12. 
The O-ring 14 may also be termed a stopper. The O-ring 14 
is made from a resilient, elastic material. The O-ring 14 
circumscribes the outside of the vacuum tube 12 and is in 
contact with the outside surface 24 of the vacuum tube 12. 
The O-ring 14 has an inside diameter and an outside 
diameter. In a relaxed state, the O-ring 14 inside diameter is 
less than the outside diameter B of the vacuum tube 12. 
However, when the O-ring 14 is positioned on the outside of 
the vacuum tube 12, the O-ring 14 is stretched to accom 
modate the relatively larger vacuum tube outside diameter 
B. Because the resilient O-ring 14 is stretched, the O-ring 14 
is biased to return to its non-stretched state. Accordingly, the 
O-ring 14 imparts a self-clamping force to constrict the 
O-ring 14 around the vacuum tube 12. 
The O-n'ng 14 has a thickness which is greater than the 

width of the slot 26. When the air block 16 is removed from 
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4 
the slot 26, the O-ring 14 is slid over the slot 26 as described 
below in operation of the vacuum tube shut-off 10. The 
self-clamping force of the O-ring 14 forces the O-ring 14 
against the edges of the slot 26 to seal the slot 26 closed. Air 
cannot ?ow through the sealed slot 26 from outside the 
vacuum tube 12 into the vacuum tube 12. Thus, the O-ring 
14 prevents unrestricted air ?ow through the slot 26 into the 
vacuum tube 12 when the air block 16 is removed and the 
power tool is in use. 

The operation of the vacuum tube shut-off 10 is described 
where multiple power tools 36 are connected to a common 
vacuum source 34 through their respective vacuum tubes 12. 
Although, the vacuum tube shut-o? 10 could be utilized on 
coating removal equipment where only one power tool is 
connected to a vacuum source. The operation of the vacuum 
tube shut-01f 10 is described with the assumption that all of 
the power tool vacuum tube shut-offs 10 are in the OFF 
position as shown in FIGS. 2 and 3. 
The vacuum source 34 is turned on to generate a vacuum 

pressure. Air attempts to ?ow from all of the power tools 36 
through their respective vacuum tubes 12, as shown in FIG. 
6 to the common vacuum source. However, all of the 
vacuum tubes 12 are blocked with their respective air blocks 
16. A power tool operator removes the air block 16 from a 
power tool 36 and air under vacuum pressure begins to ?ow 
through that tool to the common vacuum source. The power 
tool operator slides the O-ring 14 on the outside of the 
vacuum tube 12 over the slot 26. The O-ring 14 covers the 
slot 26 and seals the slot 26 so that air cannot ?ow through 
the slot 26 into the vacuum tube 12. The vacuum tube 
shut-01f 10 is now in the ON position as shown in FIGS. 4 
and 5. The power tool operator engages the coating removal 
tool 36 with the material surface to begin removing the 
surface coating. The removed coating and resulting particu 
lates are carried by the air ?ow away from the work area to 
a collection site for proper disposal. Additional power tool 
operators follow the same procedure in utilizing their coat 
ing removal tools 36 which results in the common vacuum 
source 34 providing air suction to multiple power tools. 
When a coating removal tool operator stops utilizing the 

power tool, the operator places the air ?ow shut-01f in the 
OFF position as shown in FIGS. 2 and 3. The operator slides 
the O-ring 14 o? of the slot 26 in the vacuum tube 12 to 
expose the slot 26. The air block 16 is slid into the slot 26 
to prevent air from ?owing unrestricted through the vacuum 
tube 12. Preventing unrestricted air ?ow through the vacuum 
tube 12 when the vacuum tube shut-o? 10 is in the OFF 
position ensures that the remaining coating removal tools 
still in use have su?icient vacuum air ?ow to remove 
particulates from the work area. Additional power tool 
operators can place their tools in the OFF position by 
following the same procedure. 

While the preferred embodiments have been illustrated 
and described, numerous changes and modi?cations can be 
made without signi?cantly departing from the spirit and 
scope of this invention. Therefore, the inventors intend that 
such changes and modi?cations be covered by the appended 
claims. 
We claim: 
1. An air ?ow valve comprising: 
a conduit having a ?ow direction and an outside surface, 

the conduit de?ning a slot transverse to the ?ow 
direction; 

an air ?ow block insertable into the conduit through the 
slot to prevent air ?ow through the conduit; and 

closure means at least partially circumscribing the outside 
surface and movable along a portion of outside surface 
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for alternately opening the slot for insertion of the air 
?ow block through the slot and into the conduit for‘ 
blocking air [low through the conduit and closing the 
slot after removal of the air llow back from the conduit 
at the slot for allowing air llow to ilow through the 
conduit. 

2. The air ?ow valve of claim 1 wherein the conduit is a 
round tube having a tube inside diameter and a tube outside 
diameter. 

3. The air llow valve of claim 2 wherein the closure means 
is an O-ring having an O-ring inside diameter that is smaller 
than the tube outside diameter. 

4. The air [low valve of claim 3 wherein the ()~ring has a 
cross~sectional diameter that is greater than a width of the 
slot. 

5. The air ?ow valve of claim 1 wherein the air flow block 
comprises a partition extending from a handle, the partition 
having an end shaped to match an inside shape of the 
conduit, the partition insertable into the conduit through the 
slot to prevent air llow through the conduit. 

6. The air ilow valve of claim 2 wherein the slot is an 
arcuate slot. 

7. The air ?ow valve of claim 6 wherein the slot extends 
through an angle of less than 180°. 

8. The air [low valve of claim 6 wherein the slot extends 
through an angle of approximately 180°. 

9. A vacuum tube shut-ell for shutting oil vacuum air llow 
between a power tool and a vacuum source, the vacuum tube 
shut-olT comprising: 

a vacuum tube in air [low communication with the power ~ 
tool and the vacuum source; the vacuum tube having a 
wall and a slot through the wall; 

a block removably inserted through the slot to shut oil‘ the 
air llow; and 

a stopper at least partially circumscribing an outside 
surface of the vacuum tube, the stopper being movable 
along the outside surface of the vacuum tube between 
a ?rst position adjacent the slot to allow the block to be 
inserted through the slot into the vacuum tube for 
blocking air [low through the vacuum tube and to a 
second position covering the slot when the block is 
removed from the vacuum tube and the slot to allow air 
[low through the vacuum tube. 

10. The air [low valve of claim 1 wherein the closure 
means comprises a resilient seal. 

11. The vacuum tube shut-oil of claim 9 wherein the slot 
is positioned closer to the power tool than to the vacuum 
source. 

12. The vacuum tube of claim 9 wherein the vacuum tube 
is circular in cross-section. 

13. The vacuum tube of claim 12 wherein the slot is an 
arcuate slot. 

14. The vacuum tube of claim 13 wherein the slot extends 
through an angle of less than 180°. 

15. The vacuum tube of claim 13 wherein the slot extends 
through an angle of approximately 180°. 
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16. The stopper of claim 9 wherein the stopper is a 

resilient ()-ring that is self-clamping. 
17. The ()-ring of claim 16 wherein the ()~ring has a 

cross-sectional diameter that is greater than a width of the 
slot. 

18. The block of claim 9 wherein the block comprises a 
partition connected to a handle, the partition having an end 
shaped to match an inside shape of the vacuum tube, the 
partition inserted through the slot to prevent air [low through 
the vacuum tube. 

19. A method of controlling air flow, under vacuum 1 
pressure comprising the steps of: 

providing air llow through a tube having a slot transverse 
to the air ?ow and a stopper at least partially circum 
scribing the tube for plugging and unplugging the slot; 

moving the stopper along an outside surface of the tube 
away from the slot to open the slot; 

inserting an air llow block through the slot and into the 
tube after opening the slot; 

stopping the air llow with the air [low block after being 
inserted into the tube; 

removing the air ?ow block from the tube and the slot; 
and 

plugging the slot with the stopper to close the slot by 
moving the stopper along the outside surface of the 
tube, thereby permitting air to flow through the tube. 

20. A method of selectively blocking a vacuum applied to 
a plurality of tools comprising the steps of: 

providing a plurality of tools individually connected to a 
common vacuum source by vacuum tubes, each 
vacuum tube having an ()-ring at least partially cir 
cumscribing the tube for covering and uncovering a slot 
in the tube; 

applying vacuum pressure from the common vacuum 
source to the tools; 

[lowing air under vacuum pressure from the tools to the 
vacuum source; 

selecting a tool in which to block the air ?ow; 

moving the ()ring on an outside surface of the vacuum 
tube connected to the selected tool away from the slot 
to uncover the slot; 

inserting a block into the vacuum tube through the slot 
after uncovering the slot; and 

blocking the air [low to the selected tool with the block 
after being inserted into the vacuum tube. 

21. The method of claim 20 further comprising the steps 
of: 

removing the block from the slot and the vacuum tube 
connected to the selected tool; 

sealing the slot by moving the O-ring on the outside of the 
vacuum tube to cover the slot; and 

?owing air under vacuum pressure from the selected tool 
through the vacuum tube to the vacuum source. 

* * * * * 


